Abstract: This paper presents a practice-based conceptual (theoretical) model to address medication adherence. The study reviews literature for different rationales of medication adherence and its associated factors. It also reviews the interventions involved in improving medication adherence and its effect. It is known that many interventions applied have not received great success owing to the fact that they have not been employed in regular clinical practice. Furthermore, models or theories utilized for different interventions were based on patient perspective only. The model presented in the paper is based on health care professionals' perspective, with an aim to be employed in clinical practice. The model framework is based on five premises on the basis of which the two dynamics, patient and health care professional, work. The model is presented with a graphical representation and exemplary procedural framework. It is also compared to other related procedural models. It is suggested that using such a model will allow medication adherence as an integral part of health care outcomes.
Introduction
The patient's own beliefs, cultural values, and personal habits have always been an unprecedented factor in their treatment with medication, and hence their health outcome. Rarely would be physicians be able to recognize a patient's peculiar behavior relating medication administration. Some suspicious physicians depended on laboratory and clinical tests in cases where they felt that patients were not taking medication as instructed and also to overcome issues related to medication administration. Nonetheless, these tests are not clinically or economically applicable all the time. 1, 2 Different terms such as compliance, adherence, persistence, and concordance are used to describe such a behavior of patients. New research was initiated to assist physicians to understand this patient behavior, and interventions were developed to improve it. 3 Patient-related factors including financial issues, complex prescription, poor understanding or motivation, adverse cultural beliefs, poor health literacy, and forgetfulness were identified and used in patient-oriented medical practice. 4 Interventions such as motivation (counseling), patient education (lectures, leaflets), reminder techniques (SMS, alarms, emails) via telephonic conversation, electronically, and face-to-face methods were tested to improve adherence. 5 However, the following issues were found with most of the studies related to this issue: 1. Most studies were patient focused ie, to bring changes in patient perspective, and so rarely were any interventions developed to bring changes from the view of the health care professionals. 
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Amir et al 2. Most interventions were found efficacious in one or two disease, but did not prove to be effective in clinical practice and showed nonuniform consistency and an increase in cost and time. 8, 9 3. Interventions were an added process in the health care system process flow, and thus resulted increase in increased time taken by the patient, physician, or pharmacist or an additional health professional, thus adding to the process flow. 10 4. Short-term mechanisms for follow-up or feedback were used. Medicine administration is a continuous cyclic process in which a patient undergoes periods of adherence and nonadherence during their life. For our paper, we describe these terms reflecting patient's behavior for medication administration from the perspective of health professionals (Box 1). If only prescribers' attributes (knowledge, understanding, ideology) play roles during prescribing, then it is said to be compliance; in such cases, patients have to be strictly compliant to the instructions of the prescriber. Medication adherence differs from medication compliance in that during the prescription process the prescriber considers patients' specific factors (belief, socioeconomic status, etc.) along with his/her own attributes. However, physician and patient factors play a mutual role in concordance. 11 Concordance emphasizes on creating treatment goals that have been mutually decided upon by both the physician and the patient. 12 It was suggested that proposing a different concept that could would involve health professionals more than patients for medication adherence, compliance, and concordance could be applicable in practice in different health care system of different countries (Box 1).
Methodology
We intended to develop a model or conceptual framework defined as a document that "explains, either graphically or in narrative form, the main things to be studied and the key factors, concepts, or variables; and the presumed relationships among them." 13 The process used for developing it was described by Jabareen 14 for the conceptual framework analysis.
The first aim of the study was accomplished in five steps. In the first step, an extensive literature search was carried out to identify the types of models that were used for developing text-based interventions and their impact for reducing medication nonadherence. The second step involved reviewing all the resulting articles to find the deficiencies in the model and assess their impact on medication nonadherence. Based on these reviews, a survey was conducted to assess the information resulting for the data in the third step. In the fourth step, a model was developed based on the findings of the review and survey. In the last stage, the second aim was accomplished and the developed model was discussed with different health care professionals.
A literature review was conducted as an established standard. 15 The objective of the literature search was to identify available models and types of interventions employed. The search engines used to identify these models included the following: Google scholar, Cinahl, advanced Google Scholar, the Cochrane Library, PubMed, and Medline. The following terms were used: medication, non-adherence, adherence, compliance, non-compliance, concordance, interventions, model, theory, and model. All relevant articles, such as qualitative and quantitative research, reviews, reports, and opinions, were included in the literature. Since very limited research has been conducted on such focused groups, the literature review was conducted from 1980 to 2017 to include all possible data. Any new research released after 2017 was added with time. All resulting articles were appraised as per the guidelines suggested by the Center of Evidence-Based Medicine.
Based on the reviews, it was observed that most studies were patient oriented. Perspectives of health care professionals were unknown. Hence, a cross-sectional descriptive survey was carried out to determine the perspectives of health care professionals and patients with respect to medication nonadherence. This study was conducted in a community health care center located in Sikandarabad. Patients visiting this facility were generally poor and illiterate. This study was conducted on health care professionals, such as physicians, pharmacists, and nurses, and adult patients who were able to communicate in Urdu. The aim of the study was to determine the three fundamentals of medication nonadherence ie, factors associated with nonadherence, extent of drug information patients would prefer, and medication education. 16 Based on the literature review and survey-based study, a model was formulated and a document was prepared. This document was reviewed by different health care 
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New health care professional-based model for medication adherence professionals, including physicians, pharmacists, professors, and psychologists.
conceptual framework and its graphical representation
Premise of the conceptual framework
The conceptual framework was based on five premises, which are as follows: 1. Medication adherence is the basis of any pharmacological treatment for all diseases. It is a dynamic process which can alter at any stage of treatment and life. 2. Medication adherence is an indirect factor of clinical outcome. Enhancement in medication adherence will not directly result in expected clinical outcome (which varies with respect to medications, disease severity, and patient genetics). 3. Medication adherence is a multidimensional behavioral disorder which should be assessed, treated, and monitored like any other disorder. If diagnosed, it should be referred to as a disorder which exists comorbid with another disease for which pharmacological medication is required. 4. Medication adherence disorder is the responsibility of a team of health care professionals and patients equally. 5. Medication adherence disorder can be acute or chronic, and so may require different ways of treatment, depending on patient and health professional preferences and resources.
conceptual framework and its graphical representation of the practice model of concordance
The practice model of concordance allows health professionals and patients to be placed in parallel in terms of information, responsibility, and accountability. This practice model is presented as a graphical model (Figure 1) , the basis of which can be used to develop a procedural model in a respective health care system. The model is based on a closed environment in a health care system (represented by the outer circle) which is based on two dynamics: health care professional related and patient related. The health care professional dynamic comprises of two participants, while the patient dynamic has one participant. All information remains within these three active participants. The three participants involved are the initiator, mediator, and recipient, with the initiator and provider belonging to the class of health professionals.
initiator The first encounter a patient comes across in this model is with the "initiator," which can be an individual or a team of qualified health care professionals. The initiator will be responsible for assessing the patient for medication adherence, medication regimen, documentation, and regular review of patient's adherence status with the mutual agreement with the patient. The initiator takes the responsibility of creating the environment of concordance and would be responsible for determining which patient has a medication adherence 
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Amir et al disorder. The initiator is a part of the process flow of the health care system and should involve a prescriber in it. In different health care systems of different countries, the authority to prescribe medication has been diversified to nurses, pharmacists, and other allied health care professionals. 17 Thus, this model is not dependent on a physician but on the health professional who prescribes the medication and takes responsibility for its assessment and outcomes.
Mediator A mediator is a health professional who is responsible for intervening in case of medication adherence disorder in a patient. The mediator act as the major player who understands the rationale of the disorder and then uses different interventions. The mediator shares the responsibility of monitoring the patient along with the initiator. The mediator should have a close link to medicine supply; however, it does not mean that he/she has to be a pharmacist only. As in different health care settings, nurses or even physicians may be involved in medication supply. The mediator shares equal responsibility with the initiator to achieve the outcome set in the goals.
Moreover, a mediator can be of the same profession as the initiator, but the initiator cannot be a mediator. This is based on the concept of additives ie, one plus one plus is greater than two. The concept of having an initiator and a mediator rather than having a specialized person is also an option. It is thought that having a specialized person for medication adherence will be disadvantageous in term of time and money consumed on additional health professionals. Unlike the initiator where a prescriber should also be involved, a mediator can be from any health care professionals (pharmacist, nurse, physician, psychologist, etc.).
recipient
The recipient usually is the one who has been identified as having medication adherence issue and agrees to receive intervention and be monitored by an initiator or mediator. He/she should have been identified with a morbidity for which pharmaceutical therapy is being prescribed. The recipient can be the patient himself or the caretaker of the patient, and they are the focus of the model, so they represent a major part of it. The recipient has to provide factual information about themselves with regards to belief, financial status, family, etc. One of the major responsibilities of recipient is to assess the resources and capability of the initiator and moderator and hold them accountable for their responsibility.
One of the reasons we involved prescribers and specialists in our model is that our preliminary results showed that patients would prefer receiving drug information from a physician. The role of other health care professionals is well established in developed countries, unlike developing countries; hence, we suggested the role of a prescriber in our model to accommodate developing countries' health care system. It was also noted that a patient agreed to visit a drug specialist if requested and was allowed a time period of minimum 20 minutes for it.
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Discussion
Since 1950, numerous studies have been conducted toward understanding medication adherence, its factors, and ways for improvement. These studies had many differences in definitions, methodologies of conduction, assessment, duration, intervention, and interventionist. However, most of these studies had one basic similarity -being patient focused. All these studies were conducted to understand, assess, and intervene in the patient behavior. The most common definition used for medication adherence is presented by ISPOR, which defines it as "the extent to which patient acts in accordance with the prescribed interval and dose of a dosing regimen." Thus, substantiating medication adherence remains patient acentric.
Different variables relating to medication adherence were studied since 1975, yet all failed to create a consistent link with medication adherence. 19 This might have thus resulted in inconsistent outcomes shown in most meta-analyses or reviews. 10 It has also been observed that interventions used in some situations would succeed, while in others they would not yield the anticipated outcome. Interventions may vary in terms of cost and utility in different health care systems or may be not applicable in routine medical practice. Most of these studies were disease-or medication-focused with a variable study period. Hence, we tried to change the paradigm by focusing on health care professionals.
All interventions developed to overcome factors causing barriers in medication adherence were based on theories. The most commonly used theory belongs to the psychological field, behavioral theories. With respect to our ideology, we were not able to find any theory or model that we could relate to. Hence, we initiated the development of a model which can be generalized for the health care professionals and patients in any given health care system irrespective of the intervention used.
During our discussion with different health care professionals and academicians, very little concerns were raised regarding the conceptual or graphical representation of our model. However, it was regularly compared with other practice-based models especially multidisciplinary model 
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New health care professional-based model for medication adherence (MDM) and medication therapy management (MTM) model. Although, these three models may have similarities between them, we state that the core of all these models is different.
The MDM is a type of conceptual model in which health care professionals of different fields work together to achieve successful health outcomes for a patient. The MDM has been employed for improvement of medication adherence using pharmacists, nurses, and other allied health care professionals. 3 Comparing our model with the MDM, it can be observed that the basic theme of both models is different. The model presented is based on a transdisciplinary approach (Figure 2 ) rather than a multidisciplinary approach (Figure 3 ). In the multidisciplinary approach, a team of different health care professionals work independently (assessment, plan development, implementation, and evaluation) in their fields, not sharing information with each other but being led by one health professional who is responsible for the outcome. However, in our model, responsibility and accountability is shared by the team, which does have a kind of managerial position to coordinate between all the individuals involved. Another difference is the involvement of the patient or his/her family, who play a vital role in our model, but is less likely in the MDM. One basic difference between the models is that MDM was developed to cater to the primary responsibilities of health care professionals, ie, clinical activities, whereas our model was developed to oversee secondary activities. Hence, it can be said that our model is different from the MDM.
The MTM model is a practice model extended from clinical pharmacy practice within a hospital setting to a community setting. Such medication management programs offered by a pharmacist have resulted in improvement in medication adherence and therapy continuation. 20 Our model has a very close resemblance to MTM model wherein we have a pharmacist as a moderator. In the MTM model, the pharmacist is responsible for data collection, assessment, and decision-making for providing optimum pharmaceutical care, which also includes medication adherence. It also allows other qualified professionals to provide this service. The only major difference between our model and MTM model is the sharing of responsibilities. A meta-analysis has shown better result with various professionals being involved; also, our research has showed that the patient might be more prone to receiving information from a physician. Furthermore, we attempted to develop a generalized model which can be used in different health care systems, as pharmacists or certain specialized professionals may not be available in all systems due to human resource or financial constraint.
Application of practice model of concordance
Our conceptual model can be implemented by developing a procedural model comprising of the three main components ie, initiator, mediator, and recipient, and the environment mentioned. We have applied our practice model in a facility.
This outpatient facility of a hospital included pharmacy, laboratory and adult clinic of different specialties such as internal medicine, gynecology, orthopedics, psychiatry etc. All these services were interlinked with the electronic medical record (EMR). The normal procedure to see a physician in the facility was as follows: after registration, all patients undergo a triage in which current vital signs such as blood pressure, temperature, pulse rate, and respiratory rate were noted on the EMR along with other data such as height and weight; then patients were sent to the respective clinic. In the clinic, the physician would review the information entered by the triage nurse and enter orders (medication or laboratory test). These orders can be directly reviewed by the pharmacists or laboratory personnel for their respective activities.
Based on our conceptual model, we have developed a procedural model (Figure 4 ) which had a team as an initiator rather than an individual. The triage nurse acted as the "subinitiator," while the physician was the prescriber, and hence the "initiator." A clinical pharmacist acted as a "mediator," whereas the patient identified as having a medication adherence issue was the "recipient." When a patient was registered for any clinic, he/she underwent a common triage where the triage nurse ie, "subinitiator" collected data regarding patient adherence via a five-item medication assessment tool 21 along with other vitals scores, and the result was mentioned in the EMR. The initiator, ie, physician, while assessing the patient for any present issue or past issue also reviewed medication adherence assessment score if mediation was prescribed and diagnosed the patient as full adherent, partial adherent, or nonadherent ( Figure 4) . A fully adherent patient had level 1 or level 2 assessment, whereas level 3 was considered as partial, and levels 5 and 6 were considered as nonadherent. Partially adherent and nonadherent patients were the "recipients." Partial adherents were lightly counseled by the physician and directed to the clinic nurse for follow-up. In this nurse follow-up, the nurse called the patient after 2 or 3 days and determined adherence score for a physician to review. If a patient at any time was diagnosed as nonadherent, the physician sent a request with the help of clinic nurse for a "mediator" consultation which, in such a case, was the clinical pharmacist. The clinical pharmacist assessed the patient with respect to nonadherence issues and provided tailored interventions to the patient along with mandatory text message reminder about medication administration time. This was a continuous process for all new and old patients in which their medication adherence disorder was reviewed and accounted regularly. One of the major factors that assisted in the development of this procedural model and its implementation was the integrated EMR among nurse, physician, and pharmacist. The results of this project will be published in future.
This particular application of our model is one among many. The model concept can be used in different ways with respect to human, financial, and other resources.
The aim of the model was to develop a mechanism that allows health care professionals to assess, intervene, and monitor medication adherence disorder, as suggested by the World Health Organization. To our knowledge, such a practice model has not been developed and implemented to make medication adherence part of clinical practice involving assessment, diagnosis, and intervention.
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